utomated scores obtained from myocardial single-photon emission computed tomography (SPECT) imaging using Heart Score View software closely correlated with standard visual interpretations of perfusion and fatty acid images from patients with angina pectoris (AP) without previous myocardial infarction (MI) and the reproducibility of such scores was excellent. 1 Although the diagnostic accuracy of detecting the location of myocardial ischemia was confirmed by coronary angiography (CAG), data were acquired from only 7 patients in that study, 1 so Kawada et al recommended increasing the sample size to further determine the diagnostic value of automated scores. 2, 3 Nakajima et al also reported the sensitivity and specificity of automated scores for detecting coronary artery disease (CAD) in 70 patients, but although they showed that such scores have diagnostic value, receiver-operating characteristics (ROC) curves were not analyzed. 4 The aim of the present study was thus to determine the diagnostic accuracy of automated scoring for detecting CAD in a larger patient population and we present data from ROC curves.
Methods Automated Quantitative Assessment of Myocardial SPECT rior oblique to the 45° left posterior oblique positions in 32 increments of 20 s. The energy discriminator of the camera was set at the 70-keV photopeak of 201 Tl with a 20% window. We used Heart Score View software (Nihon Medi-Physics Co Ltd, Tokyo, Japan) to calculate the summed stress (SSS), rest (SRS) and difference scores (SDS) from the 201 Tl SPECT data using a 17-segment and 5-point scoring system 5 and compared the results with scores visually evaluated in a blinded manner (M.N., S.M., R.Y.). Thresholds of % tracer uptake required to produce scores by the software are described in a previous study. 1 Briefly, segments with either <70% (definition 1) or <75% (definition 2) mean uptake on images were defined as abnormal.
Statistical Analysis
Values are expressed as means ± SD. Means of continuous variables were compared using an unpaired t-test and categorical data were analyzed using Fisher's exact test. The optimal cutoff value that resulted in the highest accuracy of 201 Tl SDS for detecting CAD was determined using ROC curve analysis. All data were statistically analyzed using MedCalc Software, Version 9.4.2.0 (Mariakerke, Belgium). A P-value <0.05 was considered significant.
Results
Table shows the baseline profiles of the 87 patients and the Figure. Receiver-operating curve analysis to detect coronary stenosis. SDS, summed difference score; visual, visual evaluation; SDS-1 and SDS-2, definitions 1 and 2, respectively, obtained using software. The 3 areas under the curves (AUC) do not significantly differ. results of the comparison of patients with and without CAD. Coronary stenosis was identified in 62 (71%) of the 87 patients. The SSS, SRS and SDS generated by the software and by visual evaluation distinguished those with and without CAD with equal accuracy. The automated scores tended to be lower than the scores generated by visual evaluation. Figure shows the area under the curve (AUC) of the 201 Tl SDS based on ROC curve analysis for detecting coronary stenosis. Although the AUC was the largest for the SDS generated by visual analysis, the value did not significantly differ from that for the automated SDS. The cut-off levels of 201 Tl SPECT-SDS for detecting CAD were ≥3 (visual analysis), >1 (definition 1) and ≥4 (definition 2). The sensitivity, specificity and accuracy on the basis of the optimal cut-off level described above were 87.1%, 80.0% and 83.7% (visual analysis), 80.6%, 80.0% and 80.3% (definition 1), and 71.0%, 80.1% and 75.1% (definition 2), respectively.
Discussion
Myocardial scintigraphy is a non-invasive imaging modality that can diagnose ischemic heart disease and it plays an important role in diagnosing patients who need coronary revascularization. From this viewpoint, a more accurate examination or program is preferable as the first-line gatekeeper. Here, we used an automated program to detect CAD in 87 patients. The SDS generated by the automated program substantially agreed with coronary stenosis detected by CAG and seemed to accurately detect CAD, because the diagnostic accuracy was comparable to visual evaluation, especially for definition 1.
This comparison of the automated program with CAG excluded patients with multivessel disease. Global hypoperfusion might be underestimated, because myocardial SPECT depicts spatially relative perfusion abnormalities. Furthermore, abnormalities in segments adjoining those that are clearly underperfused are also difficult to evaluate. Proposed methods to compensate for theoretical limitations such as a slow washout rate, 6-10 an increased lung to heart ratio 11 and transient ischemic dilation 12 are very useful for diagnosing patients with multivessel coronary disease. Although the automated program calculates SSS, SRS, SDS and washout rate from myocardial SPECT, it cannot measure lung uptake, left ventricular volumes, and washout rate on planar images. As this study aimed to verify the ability of the automated program to detect CAD relative to visual interpretation, the comparison must be clear in patients with single-vessel disease rather than in those with multivessel disease. Of course, to detect CAD in patients with multivessel coronary disease is clinically important and thus further investigation into diagnosing this patient group using the automated software is required, in addition to washout rate, lung uptake, and left ventricular function.
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